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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure close adherence 
between a lead and a sealing resin trying to improve 
adherence of solder on an outer lead frame as well as 
to keep a good adhesive strength and so on between a 
chip mount of a lead frame and a wire bonding of an 
inner lead. 

SOLUTION: To form the most surface of a lead frame 
made of copper or copper alloy material 30 by plating 
29 made of gold or silver on a chip mount and a wire 
bonding area of an inner lead, plating 28 made of 
palladium or palladium alloy in the back of the chip 
mount sealed by a sealing resin 26 and the back of the 
inner lead, and gold plating film 29 in at least the 
soldered area of an outer lead 15. 
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Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The leadframe which forms palladium or a palladium alloy film in the front face of the 
above-mentioned material through a ground deposit extensively directly, forms the plating coat which 
consists of gold or silver in the leadframe using the metal which makes copper or a copper alloy a 
principal component as a material on the palladium on the chip loading section and the front face of an 
inner lead, or a palladium alloy film, and is characterized by the bird clapper. 

[Claim 2] In the leadframe using the metal which makes copper or a copper alloy a principal component 
as a material, gold or a silver plating coat is directly formed in the chip loading section front face and 
inner lead front face of the above-mentioned material through a ground deposit, and they are the rear 
face of the above-mentioned chip loading section, and the leadframe of an inner lead which forms 
palladium or a palladium alloy film in the rear face of a wire joint through a ground plating coat directly 
at least, and is characterized by the bird clapper. 

[Claim 3] The leadframe of an outer lead according to claim 1 or 2 which forms a gold plate coat as the 
maximum surface layer on a soldering partial front face, and is characterized by the bird clapper at 



1 



) 



least. 

[Claim 4] In the leadframe using the metal which makes copper or a copper alloy a principal component 
as a material, a gold plate coat is extensively formed in the front face of the above-mentioned material 
through a ground deposit directly, and even if there are little rear face of the chip loading section and 
inner SODO. it comes to form palladium or a palladium alloy film on the gold plate coat of the rear face 
of a wire joint The leadframe characterized by things. 

[Claim 5] In the leadframe using the metal which makes copper or a copper alloy a principal component 
as a material, a silver plating coat is extensively formed in the front face of the above-mentioned 
material through a ground deposit directly, and they are the rear face of the chip loading section, and 
the leadframe of an inner lead which forms palladium or a palladium alloy film on the silver plating coat 
of the rear face of a wire joint at least, and is characterized by the bird clapper. 

[Claim 6] The leadframe according to claim 5 which forms a gold plate coat all over the outer lead of a 
leadframe, and is characterized by the bird clapper. 

[Claim 7] The semiconductor device characterized by using a leadframe according to claim 1, 2, 3. 4. 5. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor device 

using the leadframe which used copper or the copper alloy as a material, and its leadframe. 

[0002] 

[Description of the Prior Art] As a leadframe for semiconductor devices, generally, it is made from 
copper or a copper alloy, and what gave silver plating to the chip loading field and the inner lead 
section is used. And after chip bonding, wirebonding. and a resin seal are completed, solder plating 
processing is performed to an outer-lead portion, the garbage of a leadframe is cut after an appropriate 
time, and separating each semiconductor device is performed. 

[0003] Moreover, the leadframe for semiconductor devices which covered palladium or the palladium 
alloy on the front face of the chip loading section, wirebonding, or both is introduced to JP.63-49382.B. 
And forming noble-metals plating coats, such as silver and gold, on an outer-lead portion is introduced 
to JP,5-t09958.A at least to raise solder wettability. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way. what gave silver plating to conventional general 
technology, i.e.. a chip loading field, and the conventional inner lead section is used as a leadframe. 
After performing chip bonding to a leadframe, wirebonding, and a resin seal, according to the 
technology of giving solder plating to an outer-lead portion before the cut of the garbage of a 
leadframe Formation of plating needed to be performed in two completely different stages of the 
manufacture stage of a leadframe. and the abbreviation end stage of manufacture of a semiconductor 
device, therefore increase of a manufacturing cost was caused, and it had become the big factor which 
obstructs the bottom of the low price of a semiconductor device. 
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[0005] It has the advantage that the technology introduced to JP.63-49382.B to it is the manufacture 
stage of a leadframe, namely, it is a stage after leadframe fabrication, and there is no need of 
performing plating processing of the sake on a soldering disposition, before the garbage cut of an after 
[ a resin seal ] leadframe since palladium or a palladium alloy have good soldering nature, if it is plating 
palladium or its alloy to the chip loading section of a leadframe. the wirebonding section, and an 
external lead. Therefore, there is a big advantage that reduction of a manufacture man day can be 
aimed at. 

[0006] However, the technology introduced to this JP.63-49382.B has the property for a catalysis to 
be large and to adsorb the organic substance, therefore had the problem that good solder wettability 
was not obtained in an outer lead as palladium was generally known, but we decided to form a silver 
plating coat in an outer lead according to the technology indicated by above-mentioned JP.5-109958.A 
- although it can tell a case that solder wettability improves, however if it does so. other problems will 
arise First, in forming a silver plating coat, there is a possibility it not only reduces worth of a product 
remarkably, but that the problem of sulfuration occurs on a silver property, it may become a problem 
15 from the former and silver migration may occur. 

[0007] Moreover, since surely solder wettability improves in an outer-lead portion in forming the plating 
coat of not silver but gold, it is desirable. 

[0008] However, since there is almost no oxidizing quality and an oxide film is not formed, as for gold, 
an adhesive property with a closure resin has a problem of a low. That is, although an oxide film with 
those thin by the ordinary plating film which is desirable since an adhesive property with a closure resin 
becomes high, and is formed on the surface of a leadframe to whom the front face oxidized for a while 
in the portion by which a resin seal is carried out is formed and **********' s of a | ea dframe is [ a 
required adhesive property with a closure resin ] common, chemical stability of gold is high, and since 
an oxide film is hardly formed, a required adhesive property is not acquired. 

[0009] moreover, when palladium or a palladium alloy film was directly formed in the chip loading 
section through a plating Shimoji layer like the technology of JP.63-49382.B, there was a problem of 
falling as compared with the case where the bonding strength of a chip and the chip loading section 
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forms a silver plating coat like before 

[0010] While aiming at improvement in solder wettability of an outer-lead portion, succeeding in this 
invention that such a trouble should be solved, and maintaining good nature, such as an adhesive 
property in the chip loading section of a leadframe, and the wirebonding section of an inner lead, it aims 
at raising adhesion with the closure resin of a lead. 
[001 1] 

[Means for Solving the Problem] this invention is silver or a gold plate coat, about the chip loading 
section rear face and inner lead section rear face which are closed with a closure resin, is palladium or 
a palladium alloy film, and makes [ section / wirebonding / of an inner lead / the chip loading section 
and / portion / soldering / at least ] the maximum front face of the leadframe which used copper or 
the copper alloy as a material the thing of an outer lead to form by the gold plate coat. According to 
this invention, since the chip loading section and the maximum front face of an inner lead were formed 
with noble metals called gold or silver, they strengthen connection resilience etc. as usual and do not 
have a possibility that it may be accompanied by fall about reliability and assembly nature. 
[0012] And about the chip loading section rear face and inner lead section rear face which are closed 
with a closure resin, since it sets like an erector and an oxide film is formed in a front face, since the 
maximum front face is palladium or its alloy film, and a surface state serves as a split face, when a 
resin seal is carried out. adhesion with a closure resin becomes good, as a result it is high unreliable. 
[0013] Moreover, since solder wettability increases by forming the maximum front face of an 
20 outer-lead portion by the gold plate coat soldering nature improves. 

[0014] And since the process which plates before the garbage cut of an after [ a resin seal ] leadframe 
with a natural thing can be made unnecessary, reduction of a man day can also be aimed at. 
[0015] A deer is carried out. and according to this invention, low-pricing of the semiconductor device 
by curtailment of a man day, stabilization of quality which can be set like an erector, improvement in 
25 reliability, and improvement in soldering nature can be aimed at simultaneously. 
[0016] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail according to the gestalt 
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of illustration implementation. 

[0017] The cross section of the semiconductor device with which drawing 1 (A) or (D) shows the 
gestalt of operation of the 1st of this invention, and (A) used the leadframe, The cross section showing 
Plating coat structure [ in / the front face of the chip loading section of a leadframe and the 
wirebonding section / in (B) ], It is the cross section (the rear face has turned up) in which (C) shows 
the plating coat structure on a chip loading section rear face and the rear face of an inner lead, and 
the cross section in which (D) shows the plating coat structure on the front face of partial of an outer 
lead which should solder at least, and drawing 2 is the plan of this leadframe. 

[0018] In a drawing, the supporter with which the guide-rail section and 12 support the chip loading 
section, and, as for 13. 1 1 supports the chip loading section 12, and 14 are tie rods with which an inner 
lead and 15 connect an outer lead and 16 connects between each outer lead. The leadframe shown in 
this drawing 2 is formed etching or by carrying out press working of sheet metal in the metal plate 
which consists of copper or a copper alloy. And plating processing is carried out after etching or press 
working of sheet metal after that. This plating is explained in detail later. 

[0019] Bonding of the semiconductor chip 21 is carried out to the chip loading section 12 after plating 
processing, and bonding of between each electrode of this semiconductor chip 21 and the inner leads 
14 corresponding to it is carried out by the wire 25. Then, a semiconductor chip 21. the chip loading 
section 12, an inner lead 14. and a wire 25 are closed with a resin 26. And while the garbage of a 
leadframe is cut and each semiconductor device becomes independent after that, each outer lead 15 
also becomes independent mutually. Drawing 1 (A) shows the outline of the state. 

[0020] By the way. the feature of the gestalt of this operation is in plating of the front face of a 
leadframe. and plating coat structure changes with places. It is explained in detail according to drawing 
1 (B) or (D). In a drawing, the material which 30 becomes from copper or a copper alloy, and 27 are the 
Plating ground layers formed in the front face of a material 30, and consist of nickel, and thickness is 
about about 0.5 micrometers. This plating is 3 A/cm2. It is carried out by supplying the direct current 
(current-value regularity) of a grade as a plating current, consequently is precise membraneous quality, 
and a plating film with a smooth front face is obtained. Therefore, it is hard to produce defects, such as 
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a pinhole. This becomes the factor which turns into a factor which make hard to generate the local 
battery between a material and a plating maximum surface layer, as a result suppresses advance of the 
corrosion by the local battery. 

[0021] 28 is the plating coat which consists of the palladium or the palladium alloy formed in the front 
face of the plating ground layer 27. for example, has the thickness of about about 0.05 micrometers. 29 
is the golden coat formed on the plating coat 28 which consists of palladium or a palladium alloy, for 
example, has the thickness of about about 0.005 micrometers. 

[0022] And the plating coat structure of the front face of a portion of the chip loading section 12 and 
the inner lead section 14 where bonding of the wire is carried out at least As shown in drawing 1 (B), 
the ground plating films 27, such as nickel, are formed in the front face of a material 30. The plating 
coat 28 which consists of palladium or a palladium alloy is formed in the front face of this film 27. It is 
the structure in which the go.d plate coat 29 was formed in this film 28 front face, the maximum front 
face calls it gold, reaches to an extreme, chemical stability is high, since it is formed with noble metals 
with small electric resistance, the connectability of a chip and a wire is very good and highly reliable 
15 chip bonding and wirebonding are made. 

[0023] Next, the plating coat structure of the rear face of the chip loading section 12. and the rear 
face of the inner lead section 14 As shown in drawing 1 (C), the ground plating films 27, such as nickel, 
are formed in the front face of a material 30. It is the structure in which the plating coat 28 which 
consists of palladium or a palladium alloy was formed on the front face of this film 27. and since the 
maximum front face on the back (a rear face turns up) consists of palladium or a palladium alloy, it sets 
like an erector, an oxide film is formed in a front face, and a surface state serves as a split face. 
Therefore, when a resin seal is carried out, adhesion with a closure resin becomes good, as a result it 
is high unreliable. 

[0024] Next, the plating coat structure of the front face of a portion of succeeding in at least soldering 
of an outer lead 15 As shown in drawing 1 (D). the ground plating films 27. such as nickel, are formed in 
the front face of a material 30. Since it is the structure which formed in the front face of this film 27 
the plating coat 28 which consists of palladium or a palladium alloy, and formed the gold plate coat 29 
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in this film 28 front face and the maximum front face consists of a good metal of solder wettability 
called gold extremely The soldering nature in the case of mounting a semiconductor device in a printed 
circuit board etc. becomes good. 

[0025] (B) shows the plating coat structure on a chip loading section rear face and the rear face of an 
inner lead, and (C) shows the plating coat structure on the front face of partial of an outer lead which 
should solder at least for plating coat structure [ in / the front face of the chip loading section of a 
leadframe, and the wirebonding section / drawing 3 (A) or (C) is the cross section showing the gestalt 
of operation of the 2nd of this invention, and / in (A) ]. In addition, as for drawing 3 (B), the rear face 
has turned up. Also in drawing 4 (B) which shows the gestalt of operation after the gestalt of the 3rd 
operation, drawing 5 (B). drawing 6 (B), and drawing 7 (B). it is the same. 

[0026] The gestalt of this operation is different only in that the maximum front face in the front face of 

the chip loading section and the wirebonding section consists of a silver plating coat (39), and common 

in the gestalt of the 1st operation at the other point. And only the point which omits the explanation 

and is different about a common point since it is already explanation ending is explained. 

[0027] In drawing 3 . 39 is the silver plating coat formed in the palladium of the chip loading section of 

a leadframe. and the wirebonding section, or the front face of the alloy coat 28, and thickness is 1 

micrometer. 

[0028] Since the maximum front face of the chip loading section of a leadframe and the wirebonding 
section is formed with noble metals with the small electric resistance of silver according to the gestalt 
of this operation, the connectability of a chip and a wire is very good and highly reliable chip bonding 

and wirebonding are made. 

[0029] (B) shows the plating coat structure on a chip loading section rear face and the rear face of an 
inner lead, and (C) shows the plating coat structure on the front face of partial of an outer lead which 
should solder at least for plating coat structure [ in / the front face of the chip loading section of a 
leadframe. and the wirebonding section / drawing 4 (A) or (C) is the cross section showing the gestalt 
of operation of the 3rd of this invention, and / in (A) ]. The gestalt of this operation is different from 
the gestalt of the 1st operation only in that the gold plate coat 29 which accomplishes the maximum 
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surface through the front face of the chip loading section and the wirebonding section and the plating 
coat 28 to which the plating coat structure in the outer-lead portion 15 consists of palladium or a 
palladium alloy on the ground deposits 27, such as nickel, is formed. 

[0030] Thus, the mode which forms directly the gold plate coat 29 which accomplishes the chip loading 
section and the wirebonding section, and the maximum surface of the outer-lead portion 15 on the 
ground deposits 27. such as nickel, can also carry out this invention. In addition, since the gestalt of 
the 1st operation is common points other than this and the gestalt of this operation is already 
explanation ending about the common point, the explanation is omitted. In addition, the plating coat 
structure on a chip loading section rear face and the rear face of an inner lead is the same as the 
gestalt of the 1st and the 2nd operation, and the maximum front face is too formed of the plating coat 
28 which consists of palladium or a palladium alloy. 

[0031] (B) shows the plating coat structure on a chip loading section rear face and the rear face of an 
inner lead, and (C) shows the plating coat structure on the front face of partial of an outer lead which 
should solder at least for plating coat structure [ in / the front face of the chip loading section of a 
leadframe. and the wirebonding section / drawing 5 (A) or (C) is the cross section showing the gestalt 
of operation of the 4th of this invention, and / in (A) ]. The gestalt of this operation is different from 
the gestalt of the 3rd operation only in [ which is shown in drawing 4 ] that the maximum front face of 
the chip loading section and the wirebonding section is formed not of a gold plate coat but of the silver 
plating coat 39. 

[0032] Since the maximum front face of the chip loading section of a leadframe and the wirebonding 
section is formed with noble metals with the small electric resistance of silver according to the gestalt 
of this operation, the connectability of a chip and a wire is very good and it is the same as the case 
where it is the gestalt of implementation of the thing 2nd which highly reliable chip bonding and 

wirebonding can carry out. 

25 [0033] (B) shows the plating coat structure on a chip loading section rear face and the rear face of an 
inner lead, and (C) shows the plating coat structure on the front face of partial of an outer lead which 
should solder at least for plating coat structure [ in / the front face of the chip loading section of a 
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leadframe. and the wirebonding section / drawing 6 (A) or (C) is the cross section showing the gestalt 
of operation of the 5th of this invention, and / in (A) ]. The gestalt of this operation forms extensively 
in the front face of a material 30 the plating ground 27 which consists of nickel plating, forms the gold 
Plate coat 29 in this plating ground layer 27 front face generally further, and comes to form the plating 
coat 28 which consists of palladium or its alloy on a chip loading section rear face and an inner lead 
rear face. 

[0034] Since the maximum front face of the chip loading section of a leadframe and the wirebonding 
section is formed with noble metals with the small electric resistance of gold according to the gestalt 
of this operation, the connectability of a chip and a wire is very good. And since the plating coat 28 
which consists of palladium or its alloy is formed on the chip loading section rear face and the inner 
lead rear face, when a resin seal is carried out. adhesion with a closure resin becomes good, as a result 
it is high unreliable. 

[0035] And the maximum front face consists of a gold plate coat 29. and since solder leakage nature of 
gold is good, soldering nature is good [ as for an outer lead ]. 

[0036] (B) shows the plating coat structure on a chip loading section rear face and the rear face of an 
inner lead, and (C) shows the plating coat structure on the front face of an outer lead for plating coat 
structure [ in / the front face of the chip loading section of a leadframe. and the wirebonding section / 
drawing 7 (A) or (C) is the cross section showing the gestalt of operation of the 6th of this invention. 

and / in (A) ]. 

[0037] The gestalt of this operation uses as the silver plating coat 39 the plating coat extensively 
formed on the plating ground layer 27 which is shown in drawing 6 . and which was extensively formed 
in the front face of a material 30 with the gestalt of the 5th operation, and although it is different at 
the point which formed the gold plate coat 29 extensively on the surface of the outer lead, it is 
common at the other point. 

[0038] Since the maximum front face of the chip loading section of a leadframe and the wirebonding 
section is formed with noble metals with the small electric resistance of silver according to the gestalt 
of this operation, the connectability of a chip and a wire is very good. Moreover, since the gold plate 
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coat 29 was formed in the maximum front face of an outer lead, the problem of the si.ver migration 
produced when the si.ver plating coat 39 is used is avoidable. And since the maximum front face of an 
outer lead is the gold plate coat 29, soldering nature is good. 

[0039] Moreover, since the plating coat 28 which consists of palladium or its alloy is formed on the chip 
loading section rear face and the inner lead rear face, when a resin sea. is carried out. adhesion with a 
closure resin becomes good, as a result it is high unreliable. 

[0040] In addition, although the plating coat 28 which consists of palladium or its alloy, the gold plate 
coat 29. and the silver plating coat 39 are formed as a ground film through the plating ground films 27, 
such as nickel, that is. you may make it form them in a materia. 30 directly through the plating ground 
10 film 27 in the gestalt of each above-mentioned implementation. 
[0041] 

[Effect of the Invention] According to this invention, since it formed with gold, silver, palladium, or the 
noble metals like a palladium alloy, the chip loading section and the maximum front face of an inner .ead 
can strengthen connection resilience etc.. and do not have a possibility that it may be accompanied by 
15 fall about reliability and assembly nature. 

[0042] And about the chip .oading section rear face and inner lead section rear face which are closed 
with a closure resin, since the maximum front face is pal.adium or its a.by film, when a resin sea. is 
carried out. adhesion with a closure resin becomes good, as a result it is high unreliable [ it sets like an 
erector and an oxide film is formed in a front face, and ]. 

[0043] Moreover, since solder wettability increases by forming the maximum front face of an 
outer-lead portion by the gold plate coat, soldering nature improves. 

[0044] And since the process which plates before the garbage cut of an after [ a resin seal ] leadframe 
with a natural thing can be made unnecessary, reduction of a man day can also be aimed at. 
[0045] A deer is carried out. and according to this invention, low-pricing of the semiconductor device 
using the leadframe itself and it by curtailment of a man day. stabilization of quality which can be set 
like an erector, improvement in reliability, and improvement in soldering nature can be aimed at 
simultaneously. 
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[Translation done.] 
5 * NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 

precisely. 

10 2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



15 DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) Or the cross section of the semiconductor device with which (D) shows the gestalt of 
operation of the 1st of this invention, and (A) used the leadframe, The cross section showing the 
20 structure which shows plating coat structure [ in / the front face of the chip loading section of a 
leadframe, and the wirebonding section / in (B) ], The cross section in which (C) shows the plating coat 
structure on a chip loading section rear face and the rear face of an inner lead, and (D) are the cross 
sections showing the plating coat structure on the front face of partial of an outer lead which should 
solder at least. 

25 [Drawing 2] It is the plan showing the leadframe of the gestalt of the 1st operation. 

[Drawing 3] (A) Or (C) is the cross section showing the cross-section structure of each part of a 
leadframe of the gestalt of operation of the 2nd of this invention. 
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[Drawing 4] (A) Or (C) is the cross section showing the cross-section structure of each part of a 
leadframe of the gestalt of operation of the 3rd of this invention. 

[Drawing 5] (A) Or (C) is the cross section showing the cross-section structure of each part of a 
leadframe of the gestalt of operation of the 4th of this invention. 
5 [Drawing 6] (A) Or (C) is the cross section showing the cross-section structure of each part of a 
leadframe of the gestalt of operation of the 5th of this invention. 

[Drawing 7] (A) Or (C) is the cross section showing the cross-section structure of each part of a 
leadframe of the gestalt of operation of the 6th of this invention. 
[Description of Notations] 

10 30 [ ... Palladium or a palladium alloy coat, 29 / ... A gold plate coat, 39 / ... Silver plating coat ] ... The 
leadframe material, 27 which consist of copper or a copper alloy ... A plating ground layer, 28 



15 [Translation done.] 
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